Detection of mutant protein in complex biological samples: glucocerebrosidase mutations in Gaucher's disease.
We report a sensitive method to detect point mutations in proteins from complex samples. The method is based on surface-enhanced laser desorption/ionization time-of-flight (SELDI-ToF) MS but can be extended to other MS platforms. The target protein in this study is the lysosomal enzyme glucocerebrosidase (GC), the key enzyme in Gaucher's disease. Deficiency of GC activity results in accumulation of glucosylceramide in macrophages. The relationship between GC genotypes and Gaucher's patient phenotypes is not strict. The possibility to measure protein levels of GC in clinical samples may provide deeper insight into the phenomenology of Gaucher's disease. For this purpose, GC was isolated in a single enrichment step through interaction with an immobilized monoclonal antibody, 8E4. After on-chip digestion of the antibody-antigen complex with trypsin, a total of 25 GC peptides were identified (sequence coverage approximately 60%), including several peptides containing mutated amino acid residues. The described methodology allows mutational analysis on the protein level, directly measured on complex biological samples without the necessity of elaborate purification procedures.